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(54) SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device in which many 
plasma damages are avoidedwhen forming wiring. 

SOLUTION: In this semiconductor devicefunctional elements 10 and a dummy chip 12 
are mounted on a mounting substrate 14. A chip packaging the functional elements 10 
such as DRAMFIashBip and MPUand a chip for the exclusive use of I/O are mounted 
on the substrate land one or more dummy chips in which a functional elements do 
not exist are arranged. The film of each chip is worked so as to be made as thinly and 
uniformly as possible. 



CLAIMS 



[Claim(s)] 

[Claim 1]A functional device. 

A mounting board in which it was electrically connected to and a dummy chip was 
carried without a crevice. 

It is the semiconductor device provided with the aboveand an electric charge by a 
plasma damage produced at the time of wiring formation between said functional 
devices flows into said dummy chip. 

[Claim 2]A semiconductor device comprising: 

A functional device provided with a various function realized with a semiconductor 



device. 

A mounting board in which it electrically connected with and a dummy chip which is a 
raw material which can make a semiconductor device and does not have said various 
functionand said functional device and said dummy chip were carried without a 
crevice. 

[Claim 3]The semiconductor device according to claim 2wherein said functional device 
is at least one of RAMMPUa flash memoryROMand I/O chips. 

[Claim 4]The semiconductor device according to claim 2 or 3wherein said dummy chip 
is only a silicon substrate. 

[Claim 5]The semiconductor device according to claim 23or 4wherein said dummy 
chip lets plasma at the time of semiconductor wiring formation passwithout having 
two or more diode elements and said diode element functioning as a circuit apparatus. 
[Claim 6]The semiconductor device according to claim Swherein said two or more 
diode elements are uniformly formed on a silicon substrate at array form. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention embeds a dummy chipin order to bury the 
crevice between functional devicesit relates to the semiconductor device which 
avoids many plasma damages at the time of wiring formationand relates to the 
semiconductor device using the previous process process of a semiconductorand 
similar art at the time of the bare chip mounting of a chip. 
[0002] 

[Description of the Prior Art]The integrated circuit with an example of multichip 
mounting using the conventional planar technique given in JP54-84984A is proposed. 
Howeverthe example to which an integrated circuit given in JP54-84984A uses CVD 
of 1 or less urn for an interlayer film at an example given in a gazette is indicated. 
[0003]The conventional division integrated circuit and an example of the production 
technology are indicated to JP7-2021 15A. Manufacture of the semiconductor device 
indicated in this gazette arranges to a position two or more IC bare chips of the state 
started from the semiconductor waferCarry out a temporary stop and two or more IC 
bare chips have been temporarily fixed [ which is temporarily fixed on the temporary 
stop surface which has physical bearing power so that the temporary stop surface 
and the circuit formation side of an IC bare chip may contact ] on the temporary stop 
surface. It pastes up and the state which pastes up a circuit formation side and the 
field of an opposite hand on two or more IC bare chipsand is fixed to the supporting 
board which has physical bearing power where it was temporarily fixed on the 



temporary stop surface is canceled. 
[0004] 

[Problem(s) to be Solved by the InventionjThe average interval during a chip chip is 
about 50 umand the integrated circuit given in JP54-84984A does not assume 
embedding between chips from the beginning. 

[0005]That issubmicron control of the outside variation of each bare chip is 
difficultand the number urn and a vertical and horizontal dimension also have an error 
of the number um by chip thickness. A chip cannot be correctly arranged to a position. 
The chip interval in consideration of some position shifts is required. Though the 
thickness of tip is made thinthe thickness of several 10 um(s) is still more nearly 
required for itand the tens of microns huge slot will exist between chips. The 
thickness of the wiring between chips used with planar technique is about 1 um of 
width before and after 2um. Since it is difficult to expose the vertical field which 
exists between chipswiring ranging over this huge slot is next to impossible. In this 
caseit is impossible to embed between chip chips with an interlayer insulation film. 
[0006]Since the conventional chip mounting methodssuch as MCMuse aerial 
wiringsuch as wirebondingthere is no necessity for a dummy chip. Howeverin this 
methodwiring density falls compared with the wiring formation by planar technique. A 
protective transistor (I/O buffer) is required because of the prevention from an ESD 
breakdown at the time of bonding, the manufacturing cost by the mismatch of the 
characteristic for which the rate of information throughput during a chip will decrease 
sharply if an I/O buffer existsand also increase of a chip size and an I/O transistor 
are askedand the characteristic for which a transistor is usually asked — increasing . 
In the aerial wiring methodproblemssuch as difficultyhad formation of the multilevel 
interconnection which straddles between chips. Manufacture of the semiconductor 
device of a statement might also have the above-mentioned problem in JP7-2021 15A. 
[0007]This invention makes a dummy chip exist in the crevice during a chip so that it 
may be easy to fill up between chips with an embedding materialand is to keep a large 
crevice from arising between chips. Although it is also possible to carry out as [ make 
/ between chips / furthermoreprovide restriction in the size of a functional deviceand 
/ a crevice ]the chip cost of the functional device itself will be raised. Compared with 
a functional devicesince a dummy chip can be cheap and can be manufactured by 
short TAT (Turn Around Time)it can realize increase of design flexibilityand low cost- 
ization. 

[0008]The purpose of this invention mounts a functional device and a dummy chipand 
there is in providing the semiconductor device which avoids a plasma damage. 
[0009] 

[Means for Solving the Problem]In a semiconductor device with which a functional 
device and a dummy chip are provided with a mounting board which was electrically 
connected and was carried without a crevicean electric charge by a plasma damage 
produced at the time of wiring formation between said functional devices flows 



through a semiconductor device of this invention into said dummy chip. 
[001 0]A functional device provided with a various function which realizes a 
semiconductor device with a semiconductor devicelt has a mounting board in which it 
electrically connected with and a dummy chip which is a raw material which can make 
a semiconductor device and does not have said various functionand said functional 
device and said dummy chip were carried without a crevice. 
[0011] 

[Embodiment of the Invention]The composition of the example of this invention is 
explained in detail with reference to drawing 1 - drawing 4 . Drawing 1 shows the chip 
plot plan of the mounting board of this invention. Drawing 2 is a figure showing the 
section of the dummy chip of this invention. Drawing 3 is the figure which arranged 
the diode of this invention in array form. Drawing 4 is a figure showing the diode 
connection of this invention. 

[0012]The semiconductor device of this invention carries the functional device 10 and 
the dummy chip 12 to the mounting board Has shown in drawing 1 . The chip only for 
I/O besides the chip which carries the functional devices lOsuch as 
DRAMFIashBipand MPUis carried in the mounting board 14and the one or more 
dummy chips 12 in which a functional device does not exist are arranged. At this 
timethe thickness of each chip is processed so that it may become uniform as thinly 
as possible. 

[0013]Howevereach chip size is variousand when only the functional device 10 has 
been arranged to the mounting board 14the case where a crevice occurs between 
crevice chips produces it. The one or more dummy chips 1 2 in which the functional 
device 10 with the same thickness as the functional device 10 does not exist are 
arranged so that this crevice may be buried. A large crevice can be prevented from 
arising between chips by this. The electric charge at the time of wiring formation 
misses this dummy chip 12and it forms the diode element as a field. 
[0014]As shown in drawing 1 in the mounting board which all the bare chips were made 
to approach and has been arrangedit is necessary to arrange the dummy chip 12 so 
that a large crevice may not be made between chips. Although wiring between chips is 
formed on the dummy chip 12when performing plasma treatmentsuch as dry etching 
and CVDat the time of the wiring formation between chipswiring serves as an 
antennaelectric charges are collectedand there is a problem that the transistor 
connected to the wiring will be destroyed. By forming a protective diode into a dummy 
chipthere is a duty which prevents destruction of the device by this charge up. 
[0015]As shown in drawing 2t he formation method of a diode element uses the 
LOCOS (Local Oxidation of Silicon) method for P type siliconperforms partial 
oxidation (3000A)and it opens the window of the diffusion zone. ThenLynn or arsenic 
is injected into a front faceand the opening of the contact hole of about 0.6 um of a 
diffusion-zone part is carried out. Thenweld slag is performed on the whole surface in 
order of Ti (300A)TiN (lOOOA)and AlSiCu (5000A) so that a contact hole may be 



covered. Thenaluminum is patterned and the cover membrane of SiON (lOOOOA) / 
Si02 (1200A) structure is formed. 

[0016]This diode element is arranged in array form all over the dummy chipas shown 
in drawing 3 . The dummy chip which carries a diode element is completed by using 
four masks. At this timemore ones of the number of diodes are good. 
[0017]Nextsystem which carries two or more chips which carry each functional 
device in below on one substrateand wires by the same method as a semiconductor 
previous process One The manufacture procedure of AMOJURU is explained. 
[0018]The target LSI chip is first created independently by the publicly known method 
from the former. The kind of LSI to create may be constituted from devicessuch as 
DRAMFIashBipand MPUand what kind of combination may be used for it according to 
the purpose. At this timeit is ideal not to carry I/O in each chip but to prepare the 
chip only for I/O. Raw materials other than Sisuch as GaAsmay be used. Each chip is 
manufactured in the optimal diffusion processrespectively. (As for micro-processing 
serious consideration and Flashreliability serious consideration and MRU of DRAM are 
high speed and multilevel interconnection serious consideration.) System which loads 
these together for one chip One ACHIPPU causes the yield lowering by chip size 
increasethe performance degradation by the mismatch of the optimal manufacturing 
process of each functioncost escalationand long TAT-ization. A chip is separated 
from a wafer by a publicly known method after this. As for the thickness of a chipat 
this timeit is desirable to make it as thin as possible. Generally a wafer back face is 
ground to about 250 um using a publicly known methodand after separating a chipit 
thin-film-izes so that an etching process on the back may be performed by a publicly 
known method and it may be set to 100 or less um. A chip is kept as a parent chip in 
this stage. At this timememory chips need to arrange two or more chip sizes 
according to capacity. 

[0019]Theneach bare chip on a mounting board is made to approach a number um 
interval by a publicly known methodand surface height is doubled and it fixes. When all 
the chip intervals can be approached only by the functional device 1 0 and there is 
nothingthe dummy chip 12 containing a diode element is carried in a blank region. 
[0020]Thenflattening processing which embeds the slot which exists between chips is 
performed. The embedding during a chip has the method of slushing into a slot fluid 
system Si02 which is a publicly known methodand solidifyinga method of sticking a 
thin Saran Wrap-like insulation sheet on the surfacethe method of being brush-like 
thingsand applying adhesives to the surface and slushing adhesives into a slotetc. At 
this timea level difference will occur between chips. In this casewiring between chips 
by the same planar technique as a semiconductor previous process becomes 
impossibleand it is a system. An ONA module is unrealizable. 
[0021]Thenas shown in drawing 4 wiring between chips is performed using the same 
technique as a semiconductor previous process. Contact is taken to a necessary part 
and diode connection is performed. At this timethe wiring between chips which runs 



on a dummy chip has the length of mm unitand is exposed to many plasma damages 
at the time of wiring formation. Wiring will be covered with an electric charge by the 
charge upand the electric charge which lost the refuge will destroy the gate oxide of 
the transistor connected to the wiring. If (the lateral area of wiring) / (area of the 
gate oxide connected) ratio generally exceeds 1 OOOOthe yield lowering by gate oxide 
destruction will occur. If the wiring in which gate oxide destruction is suspected is 
connected to the diode element on a dummy chipthe electric charge which collected 
during wiring can prevent destruction of a transistor by escaping to a dummy chip. 
[0022]Nextother examples of this invention are described. You may be the structure 
of an electric charge missing to it and establishing a field in it in order to protect a 
functional device in an above-mentioned dummy chip from the plasma damage at the 
time of the wiring formation between chips. It is the structure of forming a dummy 
chip in a P type Si substrateand specifically providing the field of much N type into it. 
Although this is not helpful as a functional deviceit can protect a functional device 
from the plasma damage at the time of wiring formation by connecting wiring between 
chipsand N type region. 
[0023] 

[Effect of the Invention]Since the semiconductor device of this invention is exposed 
to many plasma damages at the time of wiring formationit can prevent destruction of 
a functional device by missing the electric charge which collected during wiring to a 
dummy chip by connecting the wiring in which gate oxide destruction is suspected to 
the diode element on a dummy chip. The crevice between functional devices can be 
made small by a dummy chip. The yield can be raised by these and it becomes 
possible to shorten the manufacturing process of a device. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The chip plot plan of the mounting board of this invention is shown. 
[Drawing 2] It is a figure showing the section of the dummy chip of this invention. 
[Drawing 3] It is the figure which arranged the diode of this invention in array form. 
[Drawing 4] It is a figure showing the diode connection of this invention. 
[Description of Notations] 
10 Functional device 
12 Dummy chip 
14 Mounting board 
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